some of these studies grouped migrants as a whole, or into broad groups without grouping by individual country of origin, thus making it difficult to tease out results for specific groups. Thus, it is not entirely clear whether the incidence of adverse pregnancy outcomes is high in a particular group or is a general phenomenon among migrant groups. In studies that did differentiate by country of origin, Somali women generally had a higher incidence of cesarean delivery and delivery complications compared with women in the general population. We were not able to find similar studies for Russian and Kurdish migrant women. It is essential to identify risk groups for delivery complications to take timely action to reduce maternal and neonatal morbidity and mortality. In Finland, information on delivery complications and use of pain medication among migrant women is very scarce. 8 In this study, we studied the mode of delivery, incidence of delivery complications, and use of pain medication among women of Somali, Kurdish, and Russian origin living in Finland and compared them with women in the general Finnish population.
| METHODS

| Selection of the study population
The study population was based on the Migrant Health and Wellbeing Study (Maamu) and the Health 2011 survey conducted by the National Institute of Health and Welfare in 2010-2012. The Maamu study population was selected according to criteria of age (18-64 years), country of birth (Russia/former Soviet Union, Somalia, and Iran/Iraq), native language (Russian/Finnish, Somali, and the Sorani dialect of Kurdish), municipality of residence (Helsinki, Espoo, Vantaa, Turku, Tampere, and Vaasa), and at least 1 year of residence in Finland. 10 A representative sample of 5909 people (3071 women), about 2000 from each study group (Russian, Somali, and Kurdish origin), was identified from the National Population Register. The study was conducted in 6 cities that have a higher proportion of migrants than most other Finnish cities. Russian-origin migrants are the largest migrant group in Finland. Somali-origin migrants are the fourth largest migrant group, and the largest migrant group with a refugee background and of Muslim faith. Kurdishspeaking migrants are the sixth largest migrant group and are among the largest groups of quota refugees accepted in Finland in recent years.
To compare the migrant women with the general population, the Health 2011 sample (2275 persons, 1163 women) from the same 6 cities was used as the reference group. Health 2011 was a national survey carried out to monitor the health and well-being of the general Finnish population. 11 More than 99% of the reference group had Finnish or Swedish (the main official languages in Finland) as their native language, indicating that there were only a few people of potentially foreign origin. Detailed information on the selection of the study population is described in the flowchart ( Figure 1 ). The data for this study were obtained from the Finnish Medical Birth Register and the Hospital Discharge Register from January 1, 2004 to December 31, 2014. Data from both these registers were linked together with the personal identification numbers for each woman in the study samples to specify the study groups (the 3 migrant groups and the women in the general population). The register data included information on mothers' sociodemographic backgrounds, interventions during pregnancy and delivery, as well as smoking, prepregnancy weight, and height, covering all inpatient and outpatient hospital care that occurred in Finland with diagnoses recorded as ICD-10 codes. 12 Delivery complications considered in this study were obstructed labor, fetal stress, perineal laceration, and postpartum hemorrhage. The information on all the delivery complications was extracted from the registers, using relevant ICD-10 codes. For obstructed labor, we included ICD-10 codes O64.0-O64.5, O64.8-O64.9, O65.0-O65.4, O65.8-O65.9, and O66.0-O66.3. For fetal stress, we included ICD-10 codes O68.0-O68.3 and O68.8-O68.9. For perineal laceration, we included ICD-10 codes O70.0-O70.3 and O70.9. For postpartum hemorrhage, we included O72.0-O72.3. All the ICD-10 codes were compiled for each specific complication and finally categorized as yes/no. We created a summary variable as any delivery complications (yes/no) for the regression models.
Age at the most recent birth was classified as 18-24, 25-34, and ≥35 years. Marital status was classified as married/cohabiting/partnered and single/divorced/widowed. Socioeconomic status was categorized into 5 categories based on employment status: upper-level employees with administrative, managerial, professional, and related occupations; lower-level employees with administrative and clerical occupations; manual workers; others, including pensioners, homemakers, and students; and unknown. Smoking habit during pregnancy was categorized as yes/no and previous births as 0, 1, and 2 or more. Body mass index (BMI) was calculated as maternal prepregnancy weight (kg) divided by height in meters squared and categorized as underweight (<18.5 kg/m 2 ), normal weight (18.5-24.9 kg/m 2 ), overweight (25-29.9 kg/m 2 ), and obese (≥30 kg/m 2 ).
| Statistical analyses
All statistical analyses were performed with Stata version 14 (Stata Corp LP, College Station, TX, USA). The different sampling probabilities and nonparticipation were accounted for using inverse sampling probability weights.
10,13
The stratified sampling and finite population correction were also accounted for in all analyses . Descriptive data were reported as numbers of observations and prevalence (%). Chisquare tests were used to compare the crude percentages. We used logistic regression models to test differences in having a cesarean delivery, having any delivery complications, and using any pain medication, using women in the general population as the reference group. In the model where we used pain medication as the outcome variable, we excluded urgent and elective cesarean delivery because of potential reporting bias from the hospitals. Age and BMI were used as continuous variables for the regression models. Model I was adjusted for age at most recent birth. Model II was adjusted for age at most recent birth, BMI, gestational age, previous births, and smoking during pregnancy. Odds ratios (OR) with 95% confidence intervals were reported for the regression models.
| RESULTS
More than half of all births occurred in the 25-34 age group across all study groups (Table 1) . Similar percentages (11%-13%) of Somali women, women in the general population (reference group), and Russian women were single mothers.
A lower percentage of all migrant women were upper-and lower-level employees than in the reference group. Women in the reference group were more likely to smoke during pregnancy compared with all migrant women. Higher percentages of Somali and Kurdish women were multiparous compared with women in the reference group. Somali and Kurdish women were more likely to be overweight and obese compared with the reference group. Almost all the deliveries (n = 1511, 99.5%) took place in hospital; one delivery was on the way to hospital, and 6 occurred unplanned outside hospital. There were no planned home births. Among all study participants, only 4.4%-6.3% had a preterm delivery, whereas the prevalence of postterm delivery was between 4% and 10% ( Table 2) . Spontaneous vaginal delivery was the most common method of delivery among all study groups. Russian and Kurdish women were more likely to have a vaginal delivery (89% and 85%, respectively) compared with the reference group (79%). Women in the general population were more likely to have obstructed labor (6.5%) than Russian (2.6%) and Kurdish women (2.7%). The prevalence of fetal stress did not differ significantly between the migrant groups and the reference group. Russian women differed significantly from the reference group for having a higher incidence of perineal laceration (4.4% vs 1.2%). None of the migrant groups differed significantly from the reference group in the incidence of postpartum hemorrhage. Overall, having any delivery complications (obstructed labor, fetal stress, perineal laceration, and/or postpartum hemorrhage) was slightly more common among women in the general population compared with | BASTOLA eT AL.
any other study group, although the differences between the groups were not statistically significant. A lower percentage of Somali women (76%) used any pain medication compared with women in the reference group (84%). The most popular choice of pain medication during delivery was inhalation (use of nitrous oxide) ( Table 2) .
Compared with the women in the reference group, Russian women had significantly lower odds (OR 0.49; 95% CI 0.29-0.82) of having a cesarean delivery when adjusted for the potential confounders (Table 3) . Kurdish and Somali women did not differ from women in the general population for having a cesarean delivery. Somali women had higher odds (OR 1.62; 95% CI 1.03-2.55) of any delivery complication after adjustment for the confounders compared with the reference group (Table 3) . There were no differences in the use of pain medication between migrant women and women in the general population after adjustment for the confounders (Table 3) .
| DISCUSSION
Vaginal delivery was the most common mode of delivery among all study groups (79%-89% of all deliveries). The prevalence of any delivery complications (obstructed labor, fetal stress, and perineal laceration) varied between 15% and 19% among all study groups. A large percentage of women (76%-84% in each study group) used at least one type of pain medication. After adjustment for confounders, Russian women had lower odds of having a cesarean delivery, whereas Somali women had higher odds of having any delivery complications compared with women in the general population. No differences were observed between study groups for the use of pain medication after adjustment for confounders. In Nordic countries, the overall prevalence of cesarean delivery varies from 15% to 22%, and it is 17% in Finland. 14 A previous study among ethnic minority women in Finland found that, among primiparous women, cesarean delivery was significantly more common among women of Somali origin compared with Finnish women. 8 Another review comparing rates of cesarean births between migrant and nonmigrant women living in countries in the Organization for Economic Cooperation and Development found an excess of cesarean births among women of sub-Saharan African, Somali, and South Asian origin compared with women in the receiving countries. 9 Similarly, a study on delivery among immigrants in Norway found that women from Somalia, Eritrea, or Ethiopia had a higher prevalence (20%) of cesarean delivery compared with ethnic Norwegians (12%). 6 Contrary to these findings, we did not find any statistically significant difference in the prevalence of cesarean delivery between Somali women and women in the general population in this study. Moreover, we found that Russian women were less likely to have a cesarean delivery compared with women in the general population. Our previous studies on prepregnancy BMI 15 and pregnancy complications (unpublished, under review) among migrant women in Finland showed that Russian women had 1.93 kg/m 2 units lower prepregnancy BMI, and they had a statistically insignificant lower incidence of gestational diabetes and gestational hypertension compared with women in the general population. Therefore, Russian women in general had better pregnancy and delivery outcomes compared with the reference group. One possible explanation for Somali women having no difference in the prevalence of cesarean delivery compared with the general population could be better prenatal care and carefully planned delivery processes in Finland. There were no missing cases for women in the general population, almost 10% missing cases for Russian women, and <1% for Somali and Kurdish women in some variables. *P < .05, **P < .01, ***P < .001 compared with women in the general population.
T A B L E 2
Vangen et al 6 studied perinatal complications among Somalis in Norway. They found that perinatal complications such as induction of labor, fetal distress, secondary arrest, prolonged second stage of labor, operative delivery, and perinatal death were more frequent among Somali-origin women living in Norway than among Norwegian women. We found that Somali women had higher odds of having any delivery complications (obstructed labor, fetal stress, perineal laceration, or postpartum hemorrhage) compared with women in the general population, which is in line with previous findings. One explanation for this could be female genital mutilation/cutting (FGM/C). FGM/C is widely practiced among African-origin women, and it is associated with several delivery complications in addition to pregnancy complications, such as prolonged labor, obstruction, perineal tears, and postpartum hemorrhage. 16, 17 A previous study found the prevalence of FGM/C was 69% among women of Somali origin and 32% among women of Kurdish origin living in Finland. 18 We are not aware of any previous studies on mode of delivery or delivery complications among migrant Kurdish or Russian women in European countries, making it difficult to compare our results with other studies. Our previous study found that Somali and Kurdish women had higher prepregnancy BMI and Russian women had lower prepregnancy BMI compared with women in the general population. 16 Higher BMI is associated with various delivery complications. 19, 20 Our analyses were adjusted for prepregnancy BMI. A previous study reported that almost similar percentages (90%) of migrant-origin women and Finnish women used any pain medication during their first births, 8 whereas we found that prevalence of using any pain medication was 75% among Finnish women and 67% to 74% among migrant women. Another study, from Sweden, found that the prevalence of using epidural analgesia during vaginal delivery was significantly higher among migrant Finnish and Iranian women and significantly lower among Somali, Iraqi, and Turkish women compared with native Swedish women after adjustment for confounders. 21 We found no differences between women in the general population and the migrant groups after adjustment for confounders. Our study has several strengths. It is one of the first studies on this topic in Finland, and it is based on data for 11 years from the Medical Birth Register and Hospital Discharge Register. We used information from the Hospital Discharge Register to validate the data from Medical Birth Register for delivery complications. Data from Finnish registers have been proven to be of high quality. 22, 23 We were able to adjust for important confounders such as age, employment status, BMI, parity, and smoking during pregnancy. Our study also has some limitations. The sample size in our study was relatively small, limiting our ability to observe statistically significant differences in some of the variables. Information on employment status was missing for many women of Somali and Kurdish origin. We could not use level of education as an alternative indicator of socioeconomic position in our analyses because of incomplete information for migrant women. We had no information on FGM/C, as this information was not available in the Medical Birth Register before 2017. We cannot generalize the findings from our study to other migrant women beyond the three study groups. However, we would expect to make similar findings among migrant women of Somali, Kurdish, and Russian origin living in other Nordic countries.
In conclusion, vaginal nonassisted delivery, which is the safest method, is also the most common mode of delivery among all the study groups. Compared with women in the general population, Russian women had lower odds of having an assisted delivery, whereas Somali women had higher odds of having any delivery complications. Kurdish women did not differ from the reference group for having a cesarean delivery or any delivery complications after adjustment for confounders. No differences were observed in the use of pain medication among the study groups. These results need to be confirmed with larger data sets. Somali women may need more routine follows-up to maintain healthy pregnancy and safe delivery. 
